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The literature on the food situation in developing countries has
demonstrated that food security is highly dependent upon the
stability of world food markets. Indeed one aspect of the problem
of food insecurity is defined in terms of the fluctuations of
world food prices (Bigman/Reutlinger, 1979; Sarris, 1980;
Valdes/Konandreas, 1981; Bigman, 1982). There are, however, coun-
tries who are not exposed to world market instability, but they
nevertheless still face the influence of external factors on
their food sectors which significantly affects their food secu-
rity policy options. One example of such countries are Botswana,
Lesotho and Swaziland (the BLS countries) who with the Republic
of South Africa are members of the Southern African Customs Union
(SACU). The BLS countries are characterized by a relatively high
dependence on. food imports and food aid , and food security is a
major policy objective in these countries. Food security in the
BLS countries is affected by SACU membership both directly and
indirectly. The direct effects arise from the fact that the re-
gulation of food markets in the Republic o'f South Africa deter-
mines the import prices of the BLS countries. Indirect effects
2
result from SACU-induced linkages and income effects in the
non-food sectors of the BLS countries which can lead to changes
in food consumption in these countries.
This analysis is concerned with the direct impacts of the regu-
lation of food markets under SACU on food security in the BLS
countries. There are two basic rules in SACU determining trade in
food and non-food products (Ettinger, 1974; Maasdorp, 1986). The
first of these is that common tariffs exist for trade with the
rest of the world. The second is that the internal market of SACU
represents a free-trade area. The common external tariffs of SACU
are fixed by the Republic of South Africa. These rules of SACU
link the agricultural price policy in the Republic of South Afri-
ca with food imports and food security in the BLS countries. It
is the objective of this paper to investigate this linkage which
has been hitherto ignored in the literature. The paper analyzes- 2 -
quantitatively how the agricultural policy of the Republic of
South Africa affects food security in Botswana and particularly
how this was transmitted via the rules of SACU during the period
1969-84.
The analysis begins by describing the institutional relationship
between agricultural price policy in South Africa and food secu-
rity in the BLS countries. Section 3 considers empirically what
impacts agricultural policy in South Africa has had upon the food
import sector of Botswana, and the magnitude, trends and instabi-
lities of these economic variables are investigated. The analysis
is based upon econometrically estimated food import demand equa-
tions for Botswana. Section 4 takes into consideration the ef-
fects of the customs union remittances received from SACU by
Botswana. The effects of customs union membership, as they apply
to food security in Botswana are tested by the hypothesis as to
whether the joint impact of the external tariff policy on food
and of customs union revenues was positive or negative. Finally,
in section 5 the main results of the analysis are summarized and
suggestions for further research are indicated.- 3 -
2. The Institutional Relationship between Agricultural Price
Policy in the Republic of South Africa and Food Security in
the other Countries of the Southern African Customs Union
The Southern African Customs Union Agreement of 1969 is the for-
mal basis for the current cooperation between the Republic of
South Africa and the BLS countries . The agreement contains
amongst other things the rules which apply for both food and
non-food trade within the customs union. Import, excise and sales
duties are set for the external trade of SACU by the Republic of
South Africa. For food products, a close relationship exists
between the tariff policy and the national agricultural policy of
South Africa. Through the tariff policy the BLS agricultural and
food policies are in effect constrained and determined by that of
South African agricultural and food policies.
The national agricultural policy of South Africa has a number of
general aims and objectives which are similar to those found in
other customs unions (Koester, 1986). Agricultural policy in
South Africa aims to stabilize and support prices for its far-
4 mers . The wheat and maize markets are regulated by monopolistic
marketing boards, paying the producer a fixed price and selling
on international and domestic markets at different prices. Do-
mestic food consumption is subsidized by the bread subsidy (Moll,
1984) .
The degree of protection has been higher for agricultural pro-
ducts with a self-sufficiency ratio which approximates 100%, e.g.
wheat and maize, than it has for typical export products like
sugar. In tendency, a higher degree of protection in a South
African agricultural product implies a higher import prices for
the BLS countries in that product than would be the case in an
agricultural product with a lower degree of protection.
Table 1 gives some empirical evidence on the close relationship
between the import prices in BLS countries and Southern African
prices. It shows that Botswana's maize and sugar import prices
are highly correlated with the producer prices for maize and
sugar in the Republic of South Africa._ 4 -
Table 1: Correlation Coefficients Between Food Import Prices in























* Statistically different from zero at the 0.1%-level of sta-
tistical significance.
The logarithms of prices in Rand were taken in all cases.
Source: Authors
1 calculations with data from FAO, Trade Yearbook.
Rome, various years, and Department of Agricultural Sta-
tistics and Marketing (1986), 1986 Abstract of Agricul-
tural Statistics. Pretoria, tables 7 and 29.- 5 -
3. The Impacts of Agricultural Price Policy in South Africa on
Food Security in Botswana: A Quantitative Approach for
1969-84
A joint agricultural price policy in a customs union theoreti-
cally may lower or raise import prices, imports, and import ex-
penditures for the members of the union. Where a price-stabiliz-
ing agricultural policy is pursued this may increase or decrease
the instability of food imports and food import expenditures
since this will have similar effects to those of the established
relationship between price and earnings instability (Herrmann/
Schmitz, 1984). South African agricultural price policy, as it
operates through the rules of SACU, affects the prospects of food
security in Botswana. The purpose of this paper is to empirically
analyze how Botswana was affected by the South African price
policy in agriculture. The definition of food security adopted is
an aggregate definition and is considered as the ability of
food-deficit countries to meet target consumption levels on a
year-to-year basis . The definition excludes distributional ef-
fects within Botswana and as a consequence it is only the import
side of the food security issue which is examined. It is assumed
that food security will be enhanced if food imports increase,
food import expenditures decrease and the instability of food
imports and food import expenditures decrease as a consequence of
membership of the customs union. The definition includes the
level of instability of food imports on a year-to-year basis and
the analysis covers the period 1969-84.
3.1 The method of analysis
The influence of South African agricultural price policy on Bots-
wana's food security can be analyzed by comparing the actual
situation which results from membership of SACU with a benchmark
situation which would exist were Botswana no longer a member of
that union. The existing and the hypothetical import situation of
Botswana are explained as follows. The small-country assumption
would apply in both the actual and hypothetical situations.- 6 -
Hence, the import price p is exogenously given, in the existing
SACU situation as the import price determined by South Africa
(p ) and in the hypothetical non-SACU situation (p*) as the world
market price (p ):
(1) P = Ps ; d
1) P* = Pw •
A loglinear import demand function is introduced for Botswana's
food import demand in both situations:
(2) q = ap^ ; (2
1) q* = ap^ .
q (q*) indicates actual (hypothetical) imports and E is the price
elasticity of import demand, a is a parameter of the import de-
mand function characterizing the influence of non-price variables
as well as stochastic influences on imports. The impacts of SACU
on import prices, imports, and import expenditures for various
food products can now be derived from the equations (1) to (2
1).
Welfare impacts will be additionally measured by applying the
traditional surplus concept to the import market :
P




Generally, the actual prices, quantities, and expenditures for
food are given from published statistics. The unobservable pri-
ces, quantities, and expenditures in the hypothetical situation
are quantified as follows. The average world import price is used
for p . In order to calculate q*, p and the observed a
{ = q/(p )} can be used, but price elasticities of import demand
have to be computed additionally. Therefore, food import demand
functions for Botswana will now be estimated econometrically.
3.2 Food import demand functions for Botswana
Import demand functions for Botswana are estimated econometri-
cally for cereals, maize, and sugar. Cereals and sugar are the- 7 -
two major agricultural import goods of Botswana. Their share in




1983-85 . The results of this empirical analysis are presented in
Q
The estimation results confirm economic theory : Import demand
for cereals, maize, and sugar increases if the import price falls
and income rises. The income variable used is the gross domestic
product of Botswana. Import demand for maize and cereals increase
with a declining availability of arable agricultural products in
Botswana. This availability is measured via the sum of food aid
and domestic production in arable agriculture. All the estimated
elasticity coefficients are at least at the 10%-level of sta-
tistical significance different from zero, given a two-sided
test.
The point estimates of price elasticities of import demand are
-1.96 for cereals, -2.36 for maize, and -0.57 for sugar. Given a
statistical level of significance of 95%, the confidence inter-
9
val for the true price elasticity of import demand is
(4) -3.8993 £ e £ -0.0205
for cereals,
(5) -3.3407 S e S -1.3797
for maize, and
(6) -0.7702 § e £ -0.3624
for sugar. For the resulting impacts of SACU on import expendi-
tures, it is very important whether the price elasticities of
import demand are absolutely lower or higher than 1. On the basis
of (4)-(6), a clear-cut answer can be given for maize and sugar,
but not for all cereals. Whereas each calculated price elastici-
ty is significantly different from zero, the statistical signi-
ficance level of 95% only allows the conclusions that the true_ Q _
price elasticity of maize import demand is absolutely higher than
1 and that of sugar import demand is absolutely lower than 1.
Although the true price elasticity of import demand for cereals
may be lower or higher than -1, the point estimates of the
elasticities will be used for all the following calculations.
3.3 The influence of the Southern African Customs Union on the
variables of Botswana's food import sector
Based on the methodological approach shown in section 3.1, the
impacts of the agricultural policy within SACU on the level of
import prices, imports, import expenditures, and economic welfare
are calculated for Botswana. Table 2 shows average impacts for
the period 1969-84. The following major results can be derived:
1. The single most important agricultural import product for
Botswana is cereals. For 14 of the 16 years during 1969-84,
the membership of SACU increased Botswana's import prices
for cereals. It has lowered imports and due to the price-
elastic import demand it has also lowered Botswana's import
expenditures if this is compared to the hypothetical situ-
ation of importing at world market prices. Only in 1974 and
1975, years with booming world market prices, the reverse
was true. On average for 1969-84, the trade-weighted import
price for Botswana increased as a consequence of customs
union membership by 24.2%. Imports decreased by 24.3% and
import expenditures were by 5.9% lower than they would have
been in a non-customs union situation. The price-increasing
effect of South African agricultural policy lowered economic
welfare in the cereals markets of Botswana in 14 of the 16
years. The average annual welfare decrease in the period
1969-84 amounts to 3.4 million $.
2. Within the group of cereals, the imports of maize had a
share of 22% in the import bill in the period 1983-85. The
rest accrued to other cereals, including wheat flour with a
share of 34% in the cereal import bill and rice with 10%.
Table 2 disaggregates Botswana's cereal imports into thoseTable 2: Impacts of the Southern African Customs Union on the Levels of Import
Prices, Imports, Import Expenditures, and Economic Welfare in the































































































The numbers for imports and import expenditures characterize the arithmetic
means for the period 1969-84, the numbers for import prices characterize
trade-weighted arithmetic means for the same period. The hypothetical situ-
ation without Southern African Customs Union is modelled with the method
described in the text.
Absolute changes in economic welfare. The welfare levels in the situations
with and without the Southern African Customs Union are not computed.
Source: Authors' calculations on the basis of Appendices 2 to 7.- 10 -
of maize and other cereals. South African maize policy
changed between the periods 1969-76 and 1977-84. In each
year of the period 1969-74, maize import prices in Botswana
were lower than if they had been imported at world market
prices . Maize import prices would have been higher outside
the customs union and import expenditures would also have
been higher, due to the price-elastic import demand. The
reverse situation existed during the period 1977-84, with
the exception of 1981. Higher maize import prices were the
outcome of South African agricultural price policy, which
led to a lower level of imports and import expenditures
compared to being outside SACU. The aggregate impact for the
whole period 1969-84 was dominated by the first years. Im-
port prices decreased by 5% and imports and import expendi-
tures increased by 10% and 6% respectively as a consequence
of the SACU membership. The impacts of the SACU membership
on other cereals determined the net impact on cereals.
Average impacts were parallel to those for cereals, but were
stronger in the magnitude. On average for 1969-84, the
membership of SACU led to an increase in Botswana's import
price for other cereals of 36%, a fall in both imports of
33% and in import expenditures of 8% if compared to the
hypothetical situation of importing at world market prices.
3. Sugar is not a protected import good in the South African
agricultural policy, but is historically an exportable sold
under world market conditions. Sugar is however subject to
stock policy and in earlier periods was subject to the
International Sugar Agreement. However, lower transportation
costs can explain why sugar can be exported cheaper from
South Africa to SACU members than from other sources in the
world market. This held true for the whole period 1969-84,
except for 1977. Imports were higher than in the benchmark
situation (except for 1977), and import expenditures for
sugar were in most years lower. On average, SACU membership
lowered Botswana's import price for sugar by 23%, increased
imports by 32% and raised import expenditures slightly (by- 11 -
2%). Due to the lower import price, Botswana's economic
welfare increased in the sugar market in 15 of the 16 years.
The average annual welfare gain was 1.8 million $.
4. An aggregate analysis of the impacts for the constructed
category "food" shows that the impacts for cereals over-
compensated those for sugar. The net welfare effect in Bots-
wana's food import sector was negative in nine and positive
in seven years. The average annual impact was a loss of 1.7
million $ in economic welfare compared to the hypothetical
situation of importing at world market prices. The weighted
food import price increased in most years, on average by
12%. The SACU membership led to a decline in food imports on
average by 14%. Due to the price-elastic food import demand,
it also led in most years to a decrease in import expendi-
tures. This decrease was always lower than 10%, and the
average impact reached -3%.
Table 3 gives additional information on trends in Botswana's food
import sector as a member and as a non-member of SACU. It shows
how the impacts of SACU changed over time during the period 1969-
84. The patterns of change are measured with the regression co-
efficients of various trend functions. The following results can
be derived from Table 3:
1. The welfare impacts of SACU on Botswana became more negative
over time in the cereals and food sector. In the course of
1969-84, the regression coefficients show an additional annual
welfare loss of 0.82 mill.$ for cereals and 0.62 mill.$ for
food. Both coefficients are statistically different from zero,
given a significance level of at least 95%. The per-caput
welfare changes due to SACU show a negative trend for cereals
and food, too, but only the coefficient for cereals is sta-
tistically different from zero. The trend of the SACU-induced
welfare changes in the sugar market is opposite to the trend
in cereals, but the coefficients are not statistically dif-
ferent from zero.- 12 -
Table 3: Trends in Variables of Botswana's Food Import Sector in the Situa-,






















SACU-induced changes in economic
welfare in the food sector :
Cereals:
- Absolute welfare impact:
- Welfare impact per caput:
Sugar:
- Absolute welfare impact:
- Welfare impact per caput:
Food:
- Absolute welfare impact:






































The regression coefficient of the trend function is significant at the
5%-level, ** at the 1% level, *** at the 0.1% level of statistical signi-
ficance.
The trends in the variables are measured with the regression coefficients
of loglinear trend functions. The coefficients are in percentage terms.
The trends in the welfare impacts are measured with the regression coeffi-
cients of linear trend functions. The coefficients are shown in 1000$ for
the absolute welfare impacts and in $ for the per-caput welfare impacts.
Source: Authors' calculations on the basis of Appendices 2 to 7.Bibliofhek
des Instituts fiir Weltwirtschoft
- 13 -
2. The negative trend in the welfare impacts of SACU for ce-
reals and food as opposed to sugar is caused by different
growth rates of import prices in the situations with and
without SACU. The import prices for cereals and food in-
creased faster in the existing SACU situation than in the
benchmark situation of importing from the world market: by
9.9 and 10% as against 6.8 and 7.8%. This is consistent with
an increasing level of protection in the cereals sector in
South Africa during the period 1969-84. The difference
between growth rates in import expenditures is less dis-
tinct. Although prices increased faster in the existing
situation than in the non-SACU situation, import expendi-
tures did not. For cereals and food, the faster growth of
import prices was overcompensated by a slower growth of
imports in the existing situation than in the hypothetical
; situations under world market conditions.
It can be summarized from Tables 2 and 3, that the membership of
SACU resulted in a decrease in economic welfare within the food
sector of Botswana. This effect was dominated by the welfare-de-
creasing impact in the cereals sector. Moreover, a negative trend
was underlying the SACU-induced welfare impacts for food. Again,
the negative trend for the cereals sector determined the result.
The underlying cause of this is that Botswana's food import
prices, particularly import prices of cereals, were higher and
grew faster in 1969-84 than did world market prices.
3.4 The influence of the Southern African Customs Union on in-
stabilities in Botswana's food import sector
The actual and the hypothetical time series for Botswana's food
import sector can also be used to measure the instability effects
of the membership in SACU. By use of a variance decomposition
method , it is possible to measure the magnitude of instabili-
ties as well as a decomposition of instabilities that are addi-
tively combined. Given a linear relationship
(7) A = B + C,- 14 -
the method allows the following decomposition of the variance of
A:
(8) Var(A) = Var(B) + Var(C) + 2 Cov(B,C).
From (8), percentage shares can be calculated that are attribut-
able to the individual components:
(9) SB = 100 • Var(B)/Var(A) ;
(10) SC = 100 • Var(C)/Var(A) ;
(11) SBC = 100 • 2Cov(B,C)/Var(A) .
The variance and covariance terms are either calculated around
the arithmetic means of the series or the values of a linear
trend function, if a significant trend exists in the series.
Multiplicative relationships are linearized by using logarithms
of the original values. The instability of individual variables
is measured with the standard deviation that is compatible with
the chosen variance decomposition approach.
Table 4 shows the instability of import prices, imports and im-
port expenditures in the situations with and without SACU and
Table 5 presents the decomposition of the instability of the food
import bill in its major components according to equations (9)-
(11). The most remarkable finding is that the membership in SACU
induced impacts on the instability of Botswana's food imports,
prices and expenditures that are crucially different from its
impact on the level of the respective variables:
1. The instability of the food import price under SACU was, with
a standard deviation of 21% around the logarithmic trend va-
lues, clearly lower than in the hypothetical situation of
importing at world market prices (35.6%). It is the stabiliz-
ing impact of the SACU membership on the import price for
cereals, especially non-maize cereals, that gave rise to this
result. On the other hand, the import prices for maize and
sugar were less stable in the existing situation than under
world market conditions.- 15 -
Table 4: Impact of the Southern African Customs Union on the Instability of














































































The measure of instability is the standard deviation of the logarithms of
the actual values from the logarithmic trend values.
The instability measure of Cuddy/Delia Valle (1978), which is derived from
the coefficient of variation, is used.
Source: Authors
1 calculations on the basis of Appendices 2 to 6.- 16 -
2. Table 4 shows that the instability of food imports is rela-
tively high in Botswana, higher than the instability of food
import prices and food import expenditures. As food imports
are highly price-responsive in Botswana, the price-stabiliz-
ing impacts of Botswana's SACU membership induced stabiliz-
ing impacts on food imports. The instability of food imports
was reduced as a consequence of the SACU membership from 57
to 37.2% and the instability of food import expenditures
from 29 to 24.2%. These impacts are caused by the stabiliz-
ing impacts on imports and import expenditures for cereals.
The imports of sugar were slightly more unstable in the SACU
situation than in the hypothetical situation, whereas the
import expenditures for sugar remained nearly unaffected by
the South African agricultural policy under SACU.
The variance decomposition analysis in Table 5 additionally
shows that the instability of the food import price would
explain a larger share in the instability of food import
expenditures in a non-SACU situation than in the existing
situation. On the other hand, the sugar price instability
would explain a lower part of the sugar import bill than in
a hypothetical world market situation. Apart from those
changes, the relative importance of individual components in
the instability of Botswana's food import bill did not
significantly change due to its SACU membership.- 17 -
Table 5: Impact of the Southern African Customs Union 01
bility of Botswana's Food Import Bill, 1969-84'
the Relative Importance of the Individual Components in the Insta-
-^___Situations
Variables -~^_^^
Disaggregation of the instability in
the food import bill:
a) Import expenditures for cereals:
Import expenditures for sugar:
Expenditures for cereals/sugar:
b) Food import price:
Food imports:
thereof:
- imports of cereals:
- imports of sugar:
- imports of cereals/sugar:
Food import price/food imports:
Disaggregation of the instability in
the cereal import bill:
a) Import expenditures for maize:
Import expenditures for other cereals:
Expenditures for maize/other cereals:
b) Import price for cereals:
Imports of cereals:
thereof:
- imports of maize:
- imports of other cereals:
- imports of maize/other
cereals:
Import price/imports of cereals:
Disaggregation of the instability in
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The variance decomposition is based on the equations (8) to (11) in the text. The first two numbers in each decomposition
are the SB and SC values according to (9) and (10) , the third number is the SBC value measured by (11) . Multiplicative
relationships are linearized by using logarithms. In each case, variances are around-trend variances.
It is ignored that the covariance terms in the situations with and without SACU have different signs.
Sources: Authors' calculations on the basis of Appendices 2 to 6.- 18 -
4. The Implications of Agricultural Policy and Customs Union
Remittances in the Southern African Customs Union for Food
Security in Botswana: An Extension of the Empirical Analysis
Up to this point, the implications of the SACU membership on food
security were analyzed on the basis of the import price effects
for food. This approach is incomplete, even from a partial-equi-
librium point of view. Botswana receives customs union revenues
from SACU for its imports, including its food imports. These
revenues would not exist in the non-SACU situation, unless of
12 course Botswana would tax its own food imports . The analysis
now takes into account how the measured impacts change when the
food-related customs union revenues are added. Customs union
revenues. to Botswana (R) are calculated according to the for-
i 13 mula
(12) R = 1.42 x (C+E+S) • (i+p)/(I+P).
(C+E+S) indicates total collection of customs, excise, and sales
duties within SACU. i(I) is the total c.i.f. value at the border
for Botswana's imports (SACU), inclusive of customs and sales
duties. p(P) is the total value of dutiable goods produced and
consumed in Botswana (SACU), inclusive of duties. Formula (12)
was applied on the imports of cereals and sugar to calculate the
food-related customs union revenue for Botswana. This revenue was
added to the welfare impact and subtracted from the impact on
import expenditures calculated in section 3. The results measure
the aggregate welfare and financial impacts of agricultural price
policy and customs union revenues under SACU on the level, the
trends and the instability in Botswana's food import sector.
Table 6 shows the following major results:
1. If the food-related customs union revenues are taken into
account, the magnitude of the impacts of SACU on Botswana's
food import sector are mitigated, but the direction remains
unaffected. On average for 1969-84, the food import bill is- 19 -
lowered from 0.52 to 0.25 mill.$ and economic welfare from 1.65
to 1.40 mill.$. There is still a negative trend in the impacts of
SACU on the food import bill, but the average annual change in
this impact is now -0.09 instead of -0.14 mill.$. The negative
trend in the welfare impact of SACU over the period 1969-84 is
also weaker if the customs union revenue is taken into account:
-0.56 as against -0.62 mill.$.
Table 6: Implications of Agricultural Policy and Customs Union Revenues under




Average change in food
import expenditures (1000$):
Average change in food im-
port expenditures (%) :
Average change in economic
welfare in the food import
sector (1000$):
Trend in the impact on the
food import bill (1000$):
Trend in the impact on
economic welfare in the-food
import sector (1000$):
Effect on the instability of


















* The regression coefficient of the linear trend function is significant at
the 10%-level, ** at the 5%-level of statistical significance (two-sided
test).
The impacts are measured by comparing actual values and hypothetical values
in a situation of importing at world market prices.
Source: Authors
1 calculations.- 20 -
2. The food import bill, corrected downwards by the food-re-
lated customs union revenues, had an instability of 23.5% in
the period 1969-84. The instability of the food import bill
without customs union revenues was 24.2% in the actual
situation and 29% in the hypothetical non-SACU situation.
This means that the stabilizing impact of SACU on the food
import bill is even more distinct when the customs union
revenues are taken into account.
It can be concluded from Tables 2 to 6 that the import prices for
food in Botswana were raised above world market prices due to the
agricultural policy within South Africa. Hence, economic welfare
in Botswana's food import sector was reduced. On the other hand,
food import prices were stabilized due to the membership in SACU.
Possibly, a welfare-increasing impact arose from this and has to
be set off against the welfare loss from rising import prices.
The magnitude of the price-induced welfare loss increased over
time as did the policy-induced change in the food import bill.
These general results are valid whether the SACU-induced customs
union revenues are taken into account or not.- 21 -
5. Summary and Conclusions
This article has shown that external factors affect food security
in the BLS countries although these countries are not directly
exposed to world market instability. The mechanisms of SACU af-
fect the food import sectors of the BLS countries. This holds
especially true for the agricultural tariff policy which South
Africa determines for SACU and for the distribution of the
customs union revenues. A quantitative assessment of the impli-
cations of SACU for Botswana's food import sector was provided
for the period 1969-84 and it can be concluded that:
1. Within SACU, agricultural import prices for important goods
like grain are insulated from world market prices. On average
for 1969-84, cereal import prices were 24% higher than world
market prices. A stronger percentage decline in cereal imports
and diminishing cereal import expenditures were due to a
price-elastic import demand. The effect on cereals was domi^
nant in Botswana's food import sector and the membership in
SACU led to an increase in the food import price and a decline
in food imports, the food import bill and economic welfare.
Food import prices under SACU grew faster than world market
prices. Therefore, a policy-induced decline in the food import
bill and in economic welfare became stronger over time.
2. South African agricultural tariff policy did provide a stabi-
lizing impact on cereal and food import prices and on the
cereal and food import bill of Botswana. Whether the per-
formance of the food import sector of Botswana is preferred in
the SACU or non-SACU situation, will depend upon the policy-
makers' preference for either lower or more stable food
prices.
Of course, this analysis has to be extended in order to show the
impacts of SACU membership on the BLS countries comprehensively.
A choice of a general-equilibrium rather than a partial equili-
brium approach would make it possible to analyze the implications- 22 -
of a changed level and stability of food prices for redistribu-
tion. A macro-economic approach for Botswana shows that unstable
food import prices would be a major threat to the food security
14 of the urban poor . A general equilibrium approach could also
take into account that the membership in SACU affects the non-
food sectors with repercussions on food security. Moreover, this
or an extended analysis could be applied to Lesotho and Swazi-
land.- 23 -
Notes
1 An analysis of food imports and food aid is given for Bots-
wana in Cathie/Dick (1987) , Chapter II. The food sectors of
all SADCC countries are analyzed in Koester (1986).
2 The most important linkages are the labour remittances from
workers of the BLS countries in the South African gold mines
and the customs union revenue of the BLS countries. The first
category influences income in the BLS countries significant-
ly, particularly for poor households in rural areas. It has,
therefore, consequential effects on food security. The second
category determines a relatively large extent of governmental
income in the BLS countries and, hence, the possibilities for
active food policies. These issues are discussed for Botswana
in Cathie/Dick (1987), Chapter II. A general discussion on
costs and benefits of the SACU membership for the BLS coun-
tries can be found in Mosley (1978) and the following contri-
butions of Robson (1978), Landell-Mills (1979) , Mosley
(1979) , and Cobbe (1980).
3 On the text, see Ettinger (1974) , Appendix F. The trade re-
lationships between the Republic of South Africa and the BLS
countries prior to 1969 are described in Ettinger (1974) ,
Chapters 1 and 2.
4 On the South African wheat policy, see Wheat Board (1985). A
description of the South African corn and wheat markets is
given in Shapouri (1983) , and a data base on South African
agriculture including data on regulated prices is provided by
Department of Agricultural Economics and Marketing (1986).
5 The definition is derived from Valdes/Siamwalla (1981), p.2.
6 See, e.g., Just/Hueth/Schmitz (1982) for the basis and exten-
sion of this concept.
7 See FAO, FAO Trade Yearbook 1985, Rome 1986, passim.
8 The regression results in per-caput terms are quite similar:
(a) in CERQC = 10.873 - 1.6737 «.n CERP + 0.5720 In GDPDC
(1.79) (2.23) (1.20)
- 0.5994 In AVAIC
(3.18)
(R
2 = 0.41; F = 4.43; DW = 2.10)
(b) In MAIQC = 5.5860 - 2.3085 In MAIP + 0.9005 Jin GDPDC
(1.12) (4.92) (2.88)
- 0.6561 in AVAIC
(3.06)
(R
2 = 0.62; F = 9.13; DW = 2.29)- 24 -
(c) fcn SUGQC = -3.5006 - 0.5512 In SUGP + 0.8374 in GDPDC
(2.58) (5.93) (9.81)
(R
2 = 0.87; F = 51.15; DW = 1.33)
The symbols and test coefficients are the same as in Appendix
1 with the extension "C" indicating per-caput numbers.
9 The method is described in Pindyck/Rubinfeld (1982), pp. 56
et seq.
10 This observation is consistent with the fact that South Afri-
can maize prices were lower than world market prices in the
period 1950-74. See Rees (1979), p. 109.
11 Various methods of decomposing economic instability, includ-
ing the method used here, are described in Brodsky (1980).
12 A variety of different assumptions could be made for the
benchmark situation, e.g. that Botswana would tax its imports
by "iso-price-tariffs" leaving the import price unchanged.
For such an analysis, see Ettinger (1974), pp. 160 et seq.
13 The revenue distribution formula of SACU is discussed in Hall
(1980), pp. 268 et seq. and analyzed theoretically in Gran-
berg (1985) .
14 For a macro-economic approach on these impacts, see Cathie/
Dick (1987), Chapter III.- 25 -
Literature
Bigman, D. (1982), Coping with Hunger. Toward a System of Food
Security and Price Stabilization. Cambridge, Mass.: Ballinger
Publishing Company.
Bigman, D. and S. Reutlinger (1979), National and International
Policies Toward Food Security and Price Stabilization.
"American Economic Review", Vol. 69, pp. 159-163.
Brodsky, D.A. (1980), Decomposable Measures of Economic Insta-
bility. "Oxford Bulletin of Economics and Statistics", Vol.
42, S. 361-374.
Cathie, J. and H. Dick (1987) , Food Security and Macroeconomic
Stabilisation: A Case Study of Botswana 1965-84. (Kieler
Studien), Tubingen: J.C.B. Mohr (Paul Siebeck), forthcoming.
Cobbe, J.H. (1980), Integration among Unequals: The Southern
African Customs Union and Development. "World Development",
Vol. 8, pp. 329-336.
Cuddy, J.D.A. and P.A. Delia Valle (1978) , Measuring the Insta-
bility of Time Series Data. "Oxford Bulletin of Economics and
Statistics", Vol. 40, pp. 79-85.
Department of Agricultural Economics and Marketing (1986) , 1986
Abstract of Agricultural Statistics. Pretoria.
Ettinger, S. (1974), The Economics of the Customs Union between
Botswana, Lesotho, Swaziland, and South Africa. Ph.D. Thesis,
University of Michigan.
Granberg, P. (1985), Botswana's Customs Revenue. A Formal Analy-
sis of the Revenue Generating Formula. (DERAP Working Paper A
338), Bergen.
Hall, P.H. (1980), The Revenue Distribution Formula of the
Southern African Customs Union. "The South African Journal of
Economics", Vol. 48, pp. 268-275.
Herrmann, R. and P.M. Schmitz (1984), Stabilizing Producers'
Revenue by Fixing Agricultural Prices Within the EC? "Euro-
pean Review of Agricultural Economics", Vol. 11, pp. 395-414.
Just, R.E., D.L. Hueth and A. Schmitz (1982), Applied Welfare
Economics and Public Policy. Englewood Cliffs, N.J. :
Prentice-Hall, Inc.
Koester, U. (1984), Regional Cooperation among Developing Coun-
tries to Improve Food Security. "Quarterly Journal of Inter-
national Agriculture (Zeitschrift fur auslandische Landwirt-
schaft)", Vol. 23, pp. 99-114.- 26 -
Koester, U. (1986) , Regional Cooperation to Improve Food Security
in Southern and Eastern African Countries. (International
Food Policy Research Institute, Research Report 53),
Washington, D.C.
Landell-Mills, P.M. (1979) , The Southern African Customs Union: A
Comment on Mosley's Reappraisal. "World Development", Vol. 7,
pp. 83-85.
Maasdorp, G.G. (1986), Economic and Political Aspects of Regional
Cooperation in Southern Africa. "The South African Journal of
Economics", Vol. 54, pp. 151-171.
Moll, P. (1984), A History and an Analysis of the Bread Subsidy
in South Africa. (Carnegie Conference Paper No. 222) , Cape
Town.
Mosley, P. (1978), The South African Customs Union: A Reapprai-
sal. "World Development", Vol. 6, pp. 31-43.
Mosley, P. (1979), Reply to Robson and Landell-Mills. "World
Development", Vol. 7, pp. 87-88.
Pindyck, R.S. and D.L. Rubinfeld (1982) , Econometric Models and
Economic Forecasts. Auckland: McGraw Hill International Book
Company, second edition, second printing.
Rees, D. (1979), Government Regulation of the South African Eco-
nomy. In: Merwe, N.J. van der and M.E. West (eds.) Perspec-
tives on South Africa's Future. (Occasional Papers No. 3,
Centre for African Studies, University of Cape Town), Cape
Town, pp. 103-113.
Robson, P. (1978), Reappraising the Southern African Customs
Union: A Comment. "World Development", Vol. 6, pp. 461-466.
Sarris, A. (1980), Grain Imports and Food Security in an Unstable
International Market. "Journal of Development Economics",
Vol. 7, pp. 489-504.
Shapouri, S. (1983), Corn and Wheat Markets in South Africa. (IED
Staff Report, Economic Research Service, United States De-
partment of Agriculture), Washington, D.C.
Valdes, A. and P. Konandreas (1981), Assessing Food Insecurity
Based on National Aggregates in Developing Countries. In:
Valdes, A. (ed.), Food Security for Developing Countries.
Boulder, Colorado: Westview Press, pp. 25-51.
Wheat Board (1985), Annual Report for the 1984/85 Season. Pre-
toria.- 27 -








Jin CERQ = 4.5585 - 1.9599 In CERP
(0.91) (2.20)
+ 0.9516 in GDPD - 0.5960 In AVAI
(2.04) (2.82)
In MAIQ = 2.5952 - 2.3602 In MAIP
(0.77) (5.25)
+ 1.0649 in GDPD - 0.7110 ?,n AVAI
(4.46) (3.14)
£n SUGQ = -4.3915 - 0.5663 in SUGP
(4.32) (6.00)















CERQ (MAIQ, SUGQ) is the net import demand for cereals (maize, sugar) in
Botswana, CERP (MAIP, SUGP) is the import price for the respective commodity
in US-$. GDPD indicates the gross domestic product of Botswana in US-$. AVAI
indicates the availability of arable agricultural products in Botswana,
calculated as the sum of production and food aid. The values in parentheses
are |t|-values. R
2 = adjusted coefficient of determination, F = F-value,
DW = Durbin-Watson coefficient.
Source: Authors' calculations with data from FAD, Trade Yearbook, Rome, va-
rious years; International Monetary Fund, International Financial Sta-
tistics: Yearbook 1986. Washington, D.C.,
(1987), Table 3.












































































































































































































The import prices are unit values derived from FAO statistics. The hypothetical situation without Southern African Customs Union is modelled on the basis of average world
import prices. Import prices for non-maize cereals are calculated residually from data on import expenditures and imports for cereals and maize.
Source: Authors' calculations with data fran FAO, Trade Yearbook, Rone, various years.
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The imports in the existing situation with Southern African Customs Union are taken from FAD statistics. The hypothetical imports in the situation without Southern Afri-
can Customs Union are calculated on the basis of equation (2') with the price elasticities of import demand for cereals and maize presented in Appendix 1. The actual and
hypothetical imports of non-maize cereals are computed residually from the respective imports of cereals and maize.
In the case of hypothetical maize imports, the relatively elastic import demand for maize would have caused negative airports according to the chosen methodological ap-
proach for 1974 and 1975. For plausibility reasons, it was assumed that the imports were reduced to nil, and this led to an infinitively high policy-induced change.
Source: Authors' calculations on the basis of data from FAO, Trade Yearbook, Rome, various years and the method described in footnote a.













































































































































































































The import expenditures in the situations with and without Southern African Customs Union are calculated by multiplying the respective price and quantity data from Appen-
dix 2 and Appendix 3.
See footnote b in Appendix 3 which explains the import expenditures for maize being nil in the hypothetical situation without Southern African Customs Union in 1974 and
1975.
Source: Authors' calculations on the basis of Appendices 2 and 3.












































































































































































































The actual import prices are unit values derived fran FAO statistics. Hypothetical prices in the situation without Southern African Custans Union are modelled on the
basis of average world import prices. Actual imports are taken fran FAO statistics. The hypothetical imports in the situation without Southern African Customs Union are
calculated on the basis of equation (2
1) with the price elasticity of import demand for sugar presented in the Appendix 1. Import expenditures are computed by multiplying
the respective numbers for import prices and imports.
Source: Authors' calculations with data from FAO, Trade Yearbook, Rone, various years.
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Food is defined as the sum of cereals and sugar which represent the major agricultural import goods of Botswana. The actual and hypothetical import prices, imports and
import expenditures of food are derived from Appendices 2 to 5.
Source: Authors' calculations with data from FAO, Trade Yearbook, Pome, various years.











































































































The welfare changes for cereals, maize and sugar are calculated with equation (3) by use of the actual and hypothetical
import prices shown in Appendices 2,5 and 6, the imports given in Appendices 3, 5 and 6 and the price elasticities of
import demand presented in Appendix 1. The welfare changes for food and non-maize cereals are calculated residually.
Source: Authors' calculations. For the method, see footnote a.